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DESCRIPTION 

CUTTING TOOL 

TECHNICAL FIELD 
The invention relates to a cutting tool. 

BACKGROUND OF THE INVENTION 

A corrugated box obtained by folding a corrugated sheet 
50 as shown in Fig. 9 is known as a packing box for storing or moving 
objects The upper lid and the base plate of a corrugated box is formed 
by overlapping separated parts that are obtained by using slits formed 
at some parts of the corrugated sheet 50. 

The slits are usually formed using a grooving device. A 
cutting tool 60 as shown in Fig. 10 is well known for use as the grooving 
device (see BACKGROUND OF THE INVENTION of Patent Document 1, for 
example) . 

In the cutting tool 60, a notching blade 62 and a grooving 
blade 63 are integrally formed on a fan-shaped cutting tool body 61. 
The notching blade 62 projects outwards radially from one end of the 
outer surface of the cutting tool body 61 in such a manner as to be 
flush with the end surface of the cutting tool body 61, and is provided 
with an angled portion 64 on either side of the end surface in the 
width direction. The grooving blade 63 is formed on either side of 
the cutting tool body 61 in the thickness direction along the outer 
surface of the cutting tool body 61. 

The cutting tool 60 is attached to a grooving device 70 
as shown in Figs. 11 and 12. Fig. 11 is a side view schematically showing 
the grooving device, and Fig. 12 is an elevation view of Fig. 11. The 
grooving device 70 is equipped with two cutting tools 60, which are 
referred to as cutting tools 60a and 60b. The construction of the 
grooving device is described below. 

The grooving device 70 is provided with an upper rotation 
axis 71 and a lower rotation axis 72. 

The upper rotation axis 71 and the lower rotation axis 72 
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are positioned in parallel facing each other across a sheet feed line 
L, and are provided with a pair of disk-like upper rotation holders 
73 and 73, and a pair of lower rotation holders 74 and 74, respectively. 

Each of the two cutting tools 60a and 60b is held between 
5 the pair of lower rotation holders 73 and 73 with a fastening member 
(not shown) , such as a bolt. The cutting tools 60a and 60b are disposed 
at given intervals along the outer surface of the pair of rotation 
holders 73 and 73 in such a manner that the notching blades 62a and 
62b face each other along the direction of the periphery. 

10 On the other hand, the pair of lower rotation holders 74 

and 74 are provided with two receiving blades 75 and 75 on their opposing 
sides at given intervals in such a manner as to match with the thickness 
of the cutting tools 60a and 60b. 

An explanation as to how to form a slit in the corrugated 

15 sheet 50 using the grooving device 70 configured as described above 
is given below. As shown in Fig. 11, while the pair of upper rotation 
holders 73 and 73 and the pair of lower rotation holders 74 and 74 
are rotated, the corrugated sheet 50 is fed to the grooving device 
70 from the right, as seen from Fig. 11, along the sheet feed line 

20 L of the grooving device 70 . By the rotation of the holders, the cutting 
tool 60a is placed in the gap between the receiving blades 75 and 75 
to cut the corrugated sheet 50, thereby forming a front slit 51 which 
extends from a slit terminal end 53 as shown in Fig. 9. In the same 
manner, the other cutting tool 60b is placed in the gap between the 

25 receiving blades 75 and 75 to cut the corrugated sheet 50, thereby 
forming a back slit 52 which extends from the slit beginning portion 
54. 

Patent Document 2 teaches a construction in which a cutting 
tool is provided with notches on either side of the cutting tool body, 
30 and notching blades are detachably attached to the notches. 

[Patent Document 1] Japanese Unexamined Patent Publication No. 
1997-39118 

[Patent Document 2] Japanese Examined Utility Model Publication No. 
1994-1356 
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SUMMARY OF THE INVENTION 
The cutting tool 60 of Patent Document 1 is disadvantageous 
in that a slit beginning portion 54 of the back slit 52 may be damaged, 
such as a split, during the formation of the slit. More specifically, 
5 as shown in Fig. 13, the end surface of the notching blade 62b depresses 
the side wall of the beginning portion 54 of the back slit 52 when 
forming a notch at the beginning port ion 54 of the back slit 52 . Moreover, 
as shown in Fig. 14, when the notching blade 62b moves upward cutting 
through the corrugated sheet 50 during rotation of the upper rotation 

10 holder 73 in the direction of the arrow, the notching blade 62b pushes 
up the side wall of the beginning portion 54 on contact with the beginning 
portion 54 of the back slit 52. In this state, an angled portion 64 
formed at the contact surface between the notching blade 62b of the 
prior-art cutting tool 60b and the beginning portion 54 of the back 

15 slit 52 causes damage, such as a split from the angled portion 64, 
to the beginning portion of the back slit when the end surface of the 
notching blade 62b depresses or pushes up the side wall of the beginning 
portion 54 of the back slit 52. Since the damage, such as a split, 
appears in a corner part of the corrugated box manufactured by folding 

20 the corrugated sheet 50, the cosmetic appearance is impaired and the 
strength of the corrugated box may possibly be reduced. 

In order to prevent the damage from occurring at the slit 
end of the corrugated sheet, Patent Document 1 proposes using a cutting 
tool which is not provided with the notching blade that causes the 

25 damage, and separately providing a cutter device for forming a notch 
beforehand at a position corresponding to the slit end of the corrugated 
sheet . 

However, the grooving device of Patent Document 1 thus 
requires another cutter device, which unfavorably increases the 

30 production cost. Moreover, in order to precisely form a notch at the 
position corresponding to the slit end using a cutter device, the position 
adjustment of the cutter of the cutter device with respect to the 
corrugated sheet and the timing adjustment for forming the notch are 
necessary, which complicates the process. 

35 The present invention has been made to solve the above 
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problems, and aims to provide a cutting tool which can easily and surely 
prevent damage from occurring at the end portion of the slit formed 
in a sheet material, such as a corrugated sheet or the like. 

The above-described object of the invention can be achieved 
5 by a cutting tool including: a cutting tool body, a grooving blade 
for forming a slit, and a notching blade for forming an end portion 
of a slit, wherein the cutting tool body is formed in the shape of 
a fan, the grooving blade is formed along either edge in the thiclcness 
direction of the cutting tool body, the notching blade is provided 

10 with a semi-cylindrical blade edge and an attachment site capable of 
being detachably attached to one end of the cutting tool body, and 
the notching blade is attached to one end of the cutting tool body 
in such a manner that an outer curved surface of the blade edge is 
exposed to the outside rather than being in contact with one end of 

15 the cutting tool body, and the attachment site is configured such that 
the blade edge can be adjusted in the radial direction of the cutting 
tool body. 

Preferably, the cutting tool is configured such that the 
attachment site is provided with an oblong hole, and the notching blade 
20 is attached to the cutting tool body by inserting a bolt, via the oblong 
hole, into a bolt hole formed in one end of the cutting tool body. 

Also preferably, the cutting tool has a configuration such 
that the blade edge is disposed inside rather than outside in the radial 
direction with respect to the outer periphery of the cutting tool body, 
25 and the notching blade can be held. 

Further preferably, in the cutting tool, the cutting tool 
body has a notch formed on one end, which forms a back face inclined 
at an angle of 5° to 30° to an end surface, and the notching blade is 
attached to the back face. 
30 Still further preferably, in the cutting tool, the notching 

blade is provided with a notch at the tip of the blade. 

Still further preferably, in the cutting tool, the width 
of the notching blade is shorter by 0 . 1 mm to 0 . 3 mm than that of the 
cutting tool body. 

35 The present invention can provide a cutting tool which can 
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easily prevent damage from occurring at the slit end formed on a sheet 
material, such as a corrugated sheet or the like. 



one embodiment of the invention. 

Fig. 2 is an enlarged plan view of a notch of the cutting 
tool body of Fig. 1. 

Fig. 3(a) is a plan view of a notching blade as viewed from 
10 the top, Fig. 3(b) is a side view of Fig. 3(a), and Fig. 3(c) is a 
side view of the notching blade as viewed from the direction of (X) . 

Fig . 4 is a side view of a fixing j ig for attaching the notching 
blade to the cutting tool body. 

Fig . 5 is a side view schematically showing the configuration 
15 of a grooving device provided with the cutting tool of Fig. 1. 

Fig. 6 is an enlarged side view showing a principal part 
in which the cutting tool of Fig. 1 starts forming a back slit on a 
corrugated sheet. 

Fig. 7 is an enlarged side view showing a principal part 
20 in which the cutting tool of Fig. 1 starts forming a back slit on a 
corrugated sheet. 

Fig . 8 is a plan view showing a modified example of the notching 
blade of Fig. 3. 

Fig. 9 is a plan view schematically showing a corrugated 
25 sheet with slits. 

Fig. 10 is a plan view of a prior-art cutting tool. 

Fig. 11 is a side view schematically showing a grooving device 
provided with the cutting tool of Fig. 10. 

Fig . 12 is an elevation view schematically showing a grooving 
30 device provided with the cutting tool of Fig. 10. 

Fig. 13 is an enlarged side view of a principal part in which 
a slit beginning portion is damaged, such as a split, when an angled 
portion of the notching blade of the cutting tool of Fig. 10 depresses 
the beginning portion of the back slit of the corrugated sheet. 
35 Fig. 14 is an enlarged side view of a principal part in which 
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Fig. 1 is a plan view showing a cutting tool according to 
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a slit beginning portion is damaged, such as a split, when an angled 
portion of the notching blade of the cutting tool of Fig. 10 pushes 
up the beginning portion of the back slit of the corrugated sheet. 

5 DESCRIPTION OF THE REFERENCE NUMERALS 

I. cutting tool 

II. cutting tool body 
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25 BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the present invention is described according 
to embodiments with reference to drawings attached hereto. Fig. 1 is 
a plan view showing a cutting tool according to one embodiment of the 
invention. As shown in Fig. 1 , a cutting tool 1 is provided with a 

30 cutting tool body 11, a notching blade 12, and a grooving blade 13. 

The cutting tool body 11 is formed in the shape of a fan, 
and is provided with a notch 15 and an attachment hole 16. As shown 
in Fig. 2, the notch 15 is formed by cutting one end of the cutting 
tool body 11 in the shape of an approximate triangle as viewed from 

35 the plan view, and has a back face 17 which is inclined at an angle 
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8 to an end surface 18 of the cutting tool body 11. The angle 6 is 
preferably within a range of 5° to 30°, and more preferably, within 
a range of 10° to 20°. In this embodiment , the angle 8 is set to 15°. 
The attachment hole 16 is a hole for attaching the notching blade 12 
5 to the cutting tool body 11 with a bolt 14, and is formed on the back 
face 17 . 

The configuration of the notching blade 12 is schematically 
shown in Fig. 3. Fig. 3(a) is a plan view of a notching blade 12 as 
viewed from the top, Fig. 3(b) is a side view of Fig. 3(a), and Fig. 

10 3(c) is a side view of the notching blade as viewed from the direction 
of (X) . As shown in Fig. 3, the notching blade 12 has a semi-cylindrical 
blade edge 21 and an attachment site 22 for changing the radial position 
of the blade edge 21 with respect to the cutting tool body 11. The 
blade edge 21 is cut at one end of the back side as shown by the dotted 

15 lines of Figs. 3 (a) and (b) , thereby forming a blade on the outer 
periphery of the one cut end. The attachment site 22 has an oblong 
hole 23 on a plane whose periphery is partially cut. 

The grooving blade 13 is formed on either side of the cutting 
tool body 11 in the thickness direction along the outer surface of 

20 the cutting tool body 11 in the same manner as in the prior-art cutting 
tool 60 (see Fig. 10) . 

Hereinafter, an explanation is given to a method for forming 
a slit in a corrugated sheet using the cutting tool 1 configured as 
described above. 

25 First, the notching blade 12 is attached to the cutting tool 

body 11. A fixing jig 30 as shown in Fig. 4 is preferably used for 

this attachment. 

This fixing jig 30 is provided with a pair of plates 31 and 

31, a bolt 32, and a nut 33. The pair of plates 31 and 31 have through 
30 holes 35 and 35 through which the bolt 32 passes, and projections 34 

and 34 are formed on one end of each opposing side of the pair of plates 

31 and 31, respectively. 

The notching blade 12 is attached to the cutting tool body 

11 by hooking the projections 34 and 34 of the fixing jig 30 on the 
35 angled portions of the back face 17, and simultaneously fixing the 
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cutting tool body 11 with the bolt 32 and the nut 33 in such a manner 
as to sandwich the same with the plates 31 and 31. Next, the notching 
blade 12 is inserted in the gap between the plates 31 and 31, and then 
is attached to the back face 17 with the bolt 14. After the attachment 
5 of the notching blade 12 is complete, the fixing jig 30 is removed. 

By using this fixing jig 30, the gap size into which the 
notching blade 12 is inserted can be kept constant. Therefore, it is 
possible to easily prevent the notching blade 12 from being displaced 
when fixing the notching blade 12 to the cutting tool body 11 with 

10 the bolt 14, thereby attaching the notching blade 12 in position. 

In this process, the width W of the notching blade 12 is 
preferably shorter by 0.1 mm to 0.3 mm than the thickness V of the 
cutting tool body 11. The notching blade 12 having a width W that is 
not in this range can be used, but an excessively small width W increases 

15 the level difference in the back face 17 between the notching blade 
12 and the cutting tool body 11, which raises the possibility that 
the slit beginning portion 54 of the back slit 52 may be partially 
left uncut due to the existence of the level difference. On the other 
hand, an excessively large width W makes it difficult to hook the 

20 projections 34 and 34 of the fixing jig 30 on the angled portions of 
the back face 17, which makes it difficult to precisely attach the 
notching blade 12 to the cutting tool body 11 and to form the slit 
beginning portion 54 of the back slit 52 in the desired shape. 

The position of the blade edge 21 with respect to the outer 

25 periphery of the cutting tool body is suitably determined in accordance 
with the thickness or hardness of the corrugated sheet 50 on which 
the back slit 52 is formed, the rotation rate of the axes of rotation 
71 and 72 of the grooving device, etc. The blade edge 21 may be arranged 
inside or outside with respect to the outer periphery of the cutting 

30 tool body 11 in the radial direction. For example, the position of 
the blade edge 21 can be adjusted in a range from 5 mm toward the inside 
to 10 mm toward the outside with respect to the outer periphery of 
the cutting tool body 11 in the radial direction. 

In this embodiment, the notching blade 12 is attached using 

35 the fixing jig 30. However, the notching blade 12maybeattachedwithout 
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using the fixing jig 30 by forming a key part on the bottom flat surface 
of the notching blade 12 shown in Fig. 3 and forming a key slot 
corresponding to the key part in the back face 17 shown in Fig. 2. 

Next, the cutting tool 1 in which the notching blade 12 is 
5 attached to the cutting tool body 11 is attached in a rotary holder 
73 of a grooving device 40 as shown in Fig. 5. Since the basic 
configuration of the grooving device 40 is the same as the grooving 
device 70 shown in Fig. 11 described in BACKGROUND OF THE INVENTION, 
the detailed description of the grooving device 40 is omitted and the 

10 same reference numerals are given to the same parts as in the grooving 
device 70. The cutting tool 1 is attached to the grooving device 40 
at a position corresponding to a prior-art cutting tool 60b of Fig. 
11 in such a manner that the notching blade 12 and a notching blade 
62a may face each other along the outer periphery direction. 

15 As shown in Fig. 5, while the pair of upper rotary holders 

73 and 73 and the pair of lower rotary holders 74 and 74 are rotated, 
the corrugated sheet 50 is fed to the grooving device 40 from the right 
as seen in Fig. 5 along the sheet feed line L of the grooving device 
40. By the rotation of the holders, the cutting tool 60a is placed 

20 in the gap between the receiving blades 75 and 75 to cut the corrugated 
sheet 50, thereby forming a front slit 51 which ends at a slit terminal 
end 53 as shown in Fig. 9. In the same manner, the cutting tool 1 of 
the invention is placed in the gap between the receiving blades 75 
and 75 to cut the corrugated sheet 50, thereby forming a back slit 

25 52 which extends from the slit beginning portion 54. 

When the back slit 52 is formed with the cutting tool 1 as 
shown in Fig. 9, the cutting tool 1 and the corrugated sheet 50 are 
positioned as shown in Fig. 6. The notching blade 12 digs into the 
corrugated sheet 50, thereby forming the slit beginning portion 54 

30 (see Fig. 9) of the back slit 52. Then, as shown in Fig. 7, as the 
corrugated sheet 50 is fed, the upper holder 73 equipped with the cutting 
tool 1 rotates in the direction of the arrow around the rotation axis 
71. This rotation moves the notching blade 12 upward cutting through 
the corrugated sheet 50, and simultaneously a grooving blade 13 forms 

35 the back slit 52. When the back end portion of the corrugated sheet 
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50 is cut, scraps are separated from the corrugated paper 50. 

Since the blade edge 21 of the notching blade 12 has a 
semi-cylindrical shape, there is no angled portion 64 formed therein 
as there is in the notching blade 62 of the prior-art cutting tool 
5 60 shown in Fig. 10 at the contact surface between the side wall of 
the slit beginning portion 54 and the notching blade 12. Therefore, 
even when the notching blade 12 digs into the corrugated sheet 50 (see 
Fig. 6) and the blade edge 21 depresses the side wall of the beginning 
end portion 54 of the back slit 52, the slit beginning portion 54 is 

10 not damaged, such as a split . In the same manner, even when the notching 
blade 12 moves upward cutting through the corrugated sheet 50 (see 
Fig. 7) , and the blade edge 21 pushes up the side wall of the slit 
beginning portion 54 of the back slit 52, the slit beginning portion 
54 is not damaged, such as a split. Thus, a fine slit beginning portion 

15 54 can be formed. 

In this embodiment, the notching blade 12 is attached to 
the back face 17, which is inclined at 5° to 30° with respect to the 
end surface 18 of the cutting tool body 11 . As shown in Fig. 6, according 
to this configuration, the notching blade 12 digs into the corrugated 

20 sheet while preventing the blade edge 21 of the notching blade 12 from 
depressing the side wall of the slit beginning portion 54 , which enables 
the notching blade 12 to smoothly dig into the corrugated sheet 50. 
Therefore, damage, such as a split, to the slit beginning portion 54 
can be more surely prevented, and the impact of the notching blade 

25 12 contacting the corrugated sheet 50 can be reduced. . 

Moreover, as shown in Fig. 7, when the notching blade 12 
moves upward cutting through the corrugated sheet 50, the blade edge 
21 easily moves upward to cut through the corrugated sheet 50 . Therefore, 
damage to the slit beginning portion 54 can be surely prevented. In 

30 particular, when the back face 17 is inclined with respect to the end 
surface 18 within a range of 10° to 20°, the blade edge 21 can smoothly 
dig into the corrugated sheet 50 and smoothly move upward into the 
corrugated sheet 50. 

Moreover, since the notching blade 12 of this embodiment 

35 has an oblong hole 23 as shown in Fig. 3 at the attachment site 22, 
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the radial position of the blade edge 21 with respect to the cutting 
tool body 11 (see Fig. 1) can be suitably adjusted in the range 
corresponding to the dimensions of the oblong hole. According to this 
configuration, it is possible to prevent the slit from being partially 
5 left uncut (see Fig. 7), and, in addition, the blade edge 21 can be 
disposed in the optimal position where the blade edge 21 of the notching 
blade 12 does not push up on the slit beginning portion 54 of the corrugated 
sheet 50 when the notching blade 12 moves upward cutting through the 
corrugated sheet 50, thereby surely preventing the slit beginning 

10 portion 54 from being damaged. 

The notching blade 12 of this embodiment is equipped with 
a semi-cylindrical blade edge as shown in Fig. 3, and one or two or 
more notches 26 may be formed at the tip of the outer curved surface 
of the blade edge 21 as shown in Fig. 8. As shown in Fig. 7, by forming 

15 the notch (es) 26, the contact area between the notching blade 12 and 
the slit beginning portion 54 of the back slit 52 can be decreased 
when the notching blade 12 moves upward cutting through the corrugated 
sheet 50. Therefore, damage, such as a split, to the slit beginning 
portion 54 can be surely prevented. 

20 In the cutting tool 1 of this embodiment, the notching blade 

12 can be detachably attached to the cutting tool body 11. Therefore, 
even if the tip of the notching blade 12 is broken on contact with 
the receiving blades 75 and 75 (see Fig. 12) due to displacement between 
the receiving blades 75 and 75 and the notching blade 12 during the 

25 formation of a slit in the corrugated sheet, the notching blade 12 
can be easily exchanged using the fixing jig 30 shown in Fig. 4. 
Accordingly, even then the notching blade is chipped, the service life 
of the grooving blade 13 can be fulfilled, thereby reducing production 
cost . 

30 Moreover, as shown in Fig. 3, the notching blade 12 of this 

embodiment has a configuration in which the oblong hole 23 is formed 
on the attachment site 22 so that the radial position of the blade 
edge 21 with respect to the cutting tool body 11 can be adjusted in 
a range corresponding to the dimensions of the oblong hole. However, 

35 configurations for adjusting the position are not limited to this, 
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and the position of the blade edge 21 can be adjusted using the following 
configuration . More specifically, two or more insertion holes for bolt 
insertion are provided in the attachment site 22 , and simultaneously 
two or more bolt holes are also formed in the back face 17 of the cutting 
tool body 11. By combining the bolt holes and the insertion holes, 
respectively, to pass bolts through the holes, the blade edge 21 is 
fixed to the cutting tool body 11 with the bolts. Thus, the radial 
position of the blade edge 21 with respect to the cutting tool body 
11 can be suitably adjusted. 

This embodiment relates to the cutting tool 1 for forming 
a slit in a corrugated sheet, but, needless to say, can be applied 
to a sheet material other than a corrugated sheet, such as synthetic 
resins, or the like. 

As shown in Fig. 5, the cutting tool 1 of this embodiment 
is used for forming the back slit 52, and may be used for forming the 
front slit 51 instead of the cutting tool 60a. The back end of the 
front slit and the slit beginning portion of the back slit can thus 
be made into the same shape. 



